The occurrence of cytomixis is well known in several families of flowering plants (Bell 1964 , Cheng 1974 , Cheng et al. 1975 , Gottschalk 1970 , Kamra 1960 , Narain 1979 , Omara 1976 , Srivastav and Raina 1980 . In addition to meiotic cells it has been reported to occur in meristematic tissues (Jacob 1941 , Sarvella 1958 , Tarkowska 1960 , 1965 and in the interface between somatic and meiotic cells (Cooper 1952) . In view of its importance in securing fusion artificially, induction in root tips, shoot tips and tapetal cells has been secured in Vicia faba through treatment with the herbicide trifluraline (Bobak and Herich 1978) . The correlation, if any, with the multiplication of genome has been studied in Prunus where diploid, tetraploid and hexaploid forms do not show cytomixis. However, it has been reported in natural and artificial triploid hybrids of this genus (Salesses 1970) . In sugarbeet, the fre quency is more in triploid and autotetraploid than in diploid (Semyarkhina and Kuptsou 1974) .
In course of present investigation in Apocynaceae cytomixis was recorded in a widely used ornamental, Ervatamia divaricata (Linn.) Alston var. single. The present investigation deals with detailed analysis of this phenomenon and its signi ficance in this species. traces of cytomixis or were quite normal without any cytomictic pollen mother cell. Direct fusion of two pollen mother cells was also observed in certain instances (Figs. 4, 5 tightly packed within the basal region of a narrow corolla tube. Morphological and histological studies showed that all anthers developed equally without any deformation in shape (Fig. 6) . No variation was observed among different regions of an anther in the intensity of cytomixis. Pollen mother cells with cytomictic connections were well spread and spontaneous transfer of chromatin material through such connections was rarely seen in this plant. Pollen mother cells with abnormal chromosome number in each pole at anaphase were observed (Fig. 7) . In some case, a series of PMCs were connected and nuclear material was found to stretch across and invade the cytoplams of neighbouring cells (Fig. 8) . Sometimes ad. jacent PMCs were linked by two or more cytoplasmic channels of varying breadth (Fig. 9) . In the present study, cytomixis was observed in almost every stage, starting from prophase to tetrad condition of pollen mother cells. It was more frequent in prophase and in early telophase of first meiotic division than in other stages of meiosis. Again, in prophase, cytomixis was more common in early stages when the nucleolus was found to be present along with chromatin lumps . No cytoplasmic connection between PMCs at different phase of meiosis viz . prophase-telophase I, or prophase-anaphase I was seen. Meiotic abnormalities include lagging (4 .12)%, univalent formation (6.24/cell), early (6.37%) and late separation (1 .12%) of chromo somes. Two types of pollen were seen-larger filled grains and smaller aborted empty grains (Fig. 10) . Pollen sterility was found to be 97% (approx .)
Discussion
The underlying cause of cytomixis has been interpreted variously by different authors, including abnormal pathological condition (Bobak and Herich 1978 , Morisset 1978) , effect of fixation (Linnert 1955 , Takats 1959 , Woodworth 1931 as well as a genetically controlled behaviour (Brown and Bertke 1974) . Its signi ficance too has been assessed differently including the possibility of occurrence of aneuploidy (Bell 1964 , Cheng et al . 1975 , Kamra 1960 , Omara 1976 , Salesses 1970 , S arvella 1958 , Srivastav and Raina 1980 . Extrusion of chromatin and cytomixis in pollen mother cells may have serious repercussions on the viability of the gametes as well.
In the present investigation extensive occurrence of cytomixis has been recorded in pollen mother cells of Ervatamia divaricata var. single. Connections between the pollen mother cells were found to be Feulgen-positive suggesting transfer of chromatin material from one to the other. In some cases, even direct fusion was observed. Occasionally cytomixis has involved even five pollen mother cells in a row. This behaviour has been noted in most of the anthers from different plants so far studied. Cells at early prophase I and telophase I showed a greater frequency of cytomixis as compared to metaphase. Surface adhesion undoubtedly plays an important role in the formation of such connections. Cytomictic pollen mother cells have, however, been observed throughout the year. The maximum frequency has been observed from March to June, that is, prior to the onset of monsoon (Table 1) . Sudden temperature fluctuation due to intermediate showers, has been seen to affect the frequency. It is reported that in Hemerocallis sp. cytomixis appears to be due to temperature fluctuations leading to physiological disturbance (Narain 1970 ). These are the evidences which show that the physiological factors to a great extent control the manifestation of cytomixis. But the regular occurrence of this behaviour in all the individuals and in successive years suggests genetics control. Possibly this species is genetically endowed with the property of under going cytomixis, the manifestation of which depends on the physiological state of the tissue. It is, however, to be noted that abnormality in anther production is not the cause of cytomixis as clearly indicated by regular anther formation in diploid plants.
The occurrence of such a cytomictic condition in this species is important in that, it is associated with high pollen sterility and no seed formation. However, mere cytomixis, which occurs at a maximum frequency of 13.9%, cannot account entirely for the very high percentage (97% approx.) of pollen sterility recorded here. Obviously, other genetic factors are also involved. In this connection it may be recorded that cells have been observed with irregular chromosome numbers in two different nuclei, possibly arising out of non-disjunction. Such nuclei may also lead to formation of non-viable pollen. However, cytomixis, coupled with irregular number and other genetic factors may contribute to the failure of sexual reproduc tion and consequently to apomictic reproduction. In spite of the possibility of production of aneuploids by cytomixis, the absence of seed setting in this species does not indicate any significant role of cytomixis in generating variability in E. divaricata.
Summary
Cytomixis has been observed throughout the year in the pollen mother cells of an apomictic ornamental Ervatamia divaricata (Linn.) Alston (var. single). The frequency of cytomixis was found to be more (8.66-13.95%) during the months of March to June in all the plants. Direct fusion of two pollen mother cells and involvement of a series of PMC's by one or more cytoplasmic connections were also noted.
The regular occurrence of this behaviour in all the individuals and in successive years suggests the possibility of genetic control of the process, manifestation being dependent on physiological state of the tissue. Cytomixis, coupled with irregular number and other genetic factors, might have contributed to the failure of sexual reproduction. The absence of seed setting does not indicate any significant role of cytomixis in generating variability in this species.
